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WHAT IS CLAIMED IS: 



1 . A current mirror circuit comprising: i 
a first MOS transistor having a gate and a drain connected to the gate; 

a second MOS transistor having the /same channel type as the first MOS transistor, wherein 
5 the gate of the first MOS tra^sistp^is connected to a gate of the second MOS transistor, 
and 

a compensation circuit that generates current to compensate for a decrease of mirror current 
that occurs according to a decline in the absolute value of the drain voltage of the second 
MOS transistor. 



10 2. A current mirror circuit comprising: 

a first MOS transistor having a gate and a drain connected to the gate ; 

a second MOS transistor hafrdng the same channel type as the first MOS transistor, wherein 
the gate of the first MOS |ransistor is connected to the gate of the second MOS transistor; 
and 

15 a compensation circuit that decreases a mirror current against an increase of a drain-source 
voltage dependence of thelmirror current that occurs according to an increase of absolute 
value of the drain voltage of the second MOS transistor. 



3. A current mirror circuit comprising: 

a first NMOS transistor having a gate, a drain 
20 to a ground voltage; 

a second NMOS transistor having a gate 
and a source connected the ground vol 

a compensation circuit having at leasi 
connected to the ground voltage, an* 
25 transistor, 



connected to 




the gate, and a source connected 
the gate of the first NMOS transistor, 



Bon NMOS transistor having a source 
connected to the drain of the second NMOS 



wherein a voltage which is lower than voltage V g i is applied to the gate-source voltage of the 
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compensation NMOS transistor, the voltage, yhere V g i is gate-source voltage of the first 
and the second NMOS transistors. 



4. The current mirror circuit as claimed in claim?3, wherein 

the compensation NMOS transistor has a gate length and channel width, respectively equal to 
that of the second NMOS transistor. 

5. The current mirror circuit as claimed in claim 3, wherein 

voltages expressed by the arithmetic series aiare applied to the gate-source of the at least one 
compensation NMOS transistor respectively, 

where ak is the arithmetic series equal to V^r>kVdi (k=l, 2, . . ., n), 

Vdi is the drain-source voltage of theySeconjfl transistor, 



V g i is the gate-source voltage of the second transistor, 



and n is the number of the NMOS transistors of the compensation circuit. 

6. The current mirror circuit as claimed in claim 5, further comprising: 

a first subtracter that generates the voltage of the first term (k^l) of the arithmetic series a*, 
which is applied to the at least one transistor of the compensation circuit by the 

input of the voltages V g i and V d i ; and 

at least one or more subtracters that generate the voltage of second term (k=2), or after the 
first term (k=2,...,n) of the arithmetic! series a* by input of the voltage Vdi and the voltage 
which previous subtracter outputs. 



20 7. The current mirror circuit according to claim 6, wherein 

the input impedance of the subtracter is larger than the impedance of the operating point of 
the PMOS transistor or the NMOS transistor connected to the input of the subtracter. 

8. The current mirror circuit accordingifto claim 5, wherein 



a subtracter generates the voltages of tjie arithmetic series ak from V g i and Vdi. 
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a first PMOS transistor having a gate, a di^in connected to the gate, and a source connected 
to a power source; 

a second PMOS transistor having a gate connected to the gate of the first PMOS transistor, 
and a source connected to the power sou rce; and 

5 a compensation circuit having at least one compensation PMOS transistor having a source 
connected to the power source, and a Jirain connected to the drain of the second PMOS 
transistor; 

wherein voltage which is higher than thejVoltage V g j, which is applied to the gates of the first 
and the second PMOS transistors is applied to the gate-source of the compensation PMOS 
10 transistor. 

10. The current mirror circuit according to claim 9, wherein 

the compensation transistor has a gate length and a channel width, respectively equal to that 
of the second PMOS transistor. 

1 1 .The current mirror circuit according jjto claim 9, wherein 

15 voltages expressed by the arithmetic series akare applied to the gate-source of the at least one 
compensation PMOS transistor respectively, 

where ak is the arithmetic series equal! to V g i - kVdi (k=l, 2, . . ., n), 

Vdi is the drain-source voltage of the/second transistor, 

V g i is the gate-source voltage of the second transistor, 

20 and n is the number of the NMOS transistors of the compensation circuit 

12. A current mirror circuit comprising: 

a first NMOS transistor having a gate/and a drain connected to the gate, and a source 
connected to a ground voltage; 



25 



a second NMOS transistor having higrfte connected to the gate of the first NMOS transistor, 

/ 

and a source connected to the ground voltage; 
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a PMOS transistor having a gate, a source connected to a power source, and a drain 
connected to the drain of the second NMOS transistor, and 

a level converter that generates voltage expressed py the monotonous decrease function of the 
drain-source voltage that is applied to the secopd NMOS transistor, and applies the voltage 
5 to the gate-source of the PMOS transistor. 

13. A current mirror circuit comprising: 

a first PMOS transistor having a gate, a drain /connected to the gate, and a source connected 
to a power source; 

a second PMOS transistor having a gate connected to the gate of the first transistor, and a 
1 0 source connected to the power source; / 

a NMOS transistor having a drain connected to the drain of the second PMOS transistor, and 
a source connected to a ground voltage; and 

I 

a level converter that generates voltage expressed by the monotonous increase function of the 
drain-source voltage that is applied/to thbjsecon^NMOS transistor, and applies the voltage 
15 to the gate-source of the NMOS transistor. 

14. A current mirror circuit comprising^ 

a first NMOS transistor having a gate, a drain connected to the gate, and a source connected 
to a ground voltage; 

a second NMOS transistor having a gate connected to the gate of the first NMOS transistor, 

i 

20 and a source connected to the ground voltage; 



a PMOS transistor having a drain connected to the drain of the PMOS transistor, and a source 

/ 

connected to a power source; and 

i 
f 

a level converter that generates voltage expressed by the monotonous increase function of the 

I 

drain-source voltage that is applied to the second NMOS transistor, and applies the voltage 
25 to the gate-source of the PMOS transistor. 



15. A current mirror circuit comprising: 

i 
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a first PMOS transistor having a gate, a drain connected to the gate, and a source connected 
to a power source; 

a second PMOS transistor having a gate conne^d to the gate of the first PMOS transistor, 
and a source connected to the power source:, 

5 a NMOS transistor having a drain connected \$ the drain of the first PMOS transistor, and a 
source connected to a ground voltage;^ 

a level converter that generates voltage expressed by the monotonous decrease function of the 
drain-source voltage that is applied to the second PMOS transistor, and applies the voltage 
to the gate-source of the NMOSjftransistor. 

10 1 6. A current mirror circuit comprising: 

a first group of at least two NMOS transistors connected in series, each of the first group of 
p NMOS transistor has a gate, a drain connected? to the gate, and a source; 

111 a second group of NMOS transistors connected! in series, the number of the second group of 

ij] NMOS transistors is equal to the numben of the first group of at least two NMOS 

SJ 15 transistors, each of NMOS transistor of the/second group has a gate connected to the gate 
of corresponding to NMOS transistor*of theprst group, a drain, and a source; and 

a third group of NMOS transistoi^/bonnectM to the second group of NMOS transistors, the 
^ number of the third group of NMOS teMdstors is equal-tcTtKenmnber of the second group 

Q of NMOS transistors, each of theiJiird group of NMOS transistor connects in series; 

20 wherein the source of the last NMOS transistor of the first group of NMOS transistors, the 
second group of NMOS transistors, and the third group of NMOS transistors are each 
connected to a ground voltage, the drain of the last NMOS transistor of the second and 
third groups of NMOS transistors are mutually connected, difference voltages between 
gate-source voltages and drain-source voltages of the each second group of NMOS 

25 transistors are applied to the gate-source of the third NMOS transistors which are the same 
position in series as the second group of NMOS transistors respectively. 

1 7. A current mirror circuit comprising: 



<3v^ / ^7^ a fi 1 ^ group of at least two PMOS trims: 



a first group of at least two PMOS transistors connected in series, each of the first group of 

19 



0 o 

PMOS transistor has a gate, a drain Winected to the gate, and a source; 

a second group of PMOS transistors corrected in series, the number of the second group of 
PMOS transistors is equal to the numbertof the first group of at least two PMOS transistors, 
each of PMOS transistor of the second group has a gate connected to the gate of 
corresponding to PMOS transistor of the firk group, a drain, and a source; and 

a third group of PMOS transistors connected to^the second group of NMOS transistors, the 
number of the third group of PMOS transistors^is equal to the number of the second group 
of PMOS transistors, each of the third group of PMOS transistor connects in series, 



wherein the source of the last PMOS transistor of the first group of PMOS transistors, the 
10 second group of PMOS transistors, and the thir^^roup of PMOS transistors are each 
connected to a power source, the drain of the last PMOS transistor of the second and third 
groups of PMOS transistors are mutually connectedX difference voltages between gate- 



source voltages and each drain-source voltage of th^each second group of PMOS 
transistors are applied to the gate source of the third PMOS transistors same position in 



1 5 series as the second group of PMOS transistors respectively 



1 8. A power source circuit comprising 

a first NMOS transistor having a source connected to a ground voltage; and 

I 

at least one or more compensation NMOS transistors; 

wherein the respective drains o^tfe compensation NMOS transistors are each connected to 
20 the drain of the first NMQ^ttanslstor, 

j 

the sources of the compensation NMOSljtransistors are connected to the ground voltage, and 




voltages expressed by arithmetic series of ak are applied to the gate-source voltage of each 
compensation NMOzSfemsistor, 



where ak is the arithmetic series equal to V g i - kVdi (k=l, 2, . . ., n), 

i 

25 Vdi is the drain-source voltage of the first transistor, 

i 

V g i is the gate-source voltage of the first transistor, 



20 



and n is the number of the NMOS 




O 



compensation circuit 



19. A power source circuit comprising: 



a first PMOS transistor having a source connected to a power-supply voltage; and 

at least one or more compensation PMOS transistors; 

5 wherein the respective drains of the compensation PMOS transistors are each connected to 
the drain of the first PMOS transistor, 

the source of the compensation PMOS transistor is connected to the power supply voltage, 
and 
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voltages expressed by arithmetic series a* are applied to the gate-source voltage of each 
compensation PMOS transistor, 

where the ak is the arithmetic series equal to V g i \kV<n (k=l, 2, . . ., n), 



\ 



Vdi is the drain-source voltage of the first transistor, 
V g i is the gate-source voltage of the first transistor, 
and n is the number of the PMOS transistors of the compensation circuit. 



15 20. A power source circuit comprising: 



/ 



a first NMOS transistor group having at least two or more NMOS transistors connected in 
series; and 

a second NMOS transistor group having atjeajk two or more NMOS transistors connected in 
series; 

or of the first NMOS transistor group and the 
:o a ground voltage, where the source 



20 wherein the source of the last NMOS tra: 

second NMOS transistor group are each obi 



of last NMOS transistor o^^oji^of NfJtOS transistors is defined as the source terminal 
closest to a ground voltage, 

the drain of the last NMOS transistor offthe first NMOS transistor group and the second 
NMOS transistor group are each mutually connected, where the drain of the last NMOS 
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transistor of a group of NMOS transistors i$ defined as the drain terminal furthest from a 
ground voltage, and 



difference voltages between gate-source iVolmj^%^^=^ai'SO\xrce voltage of the each first 
group of NMOS transistor are appliedtjpOhe gate source of the second NMOS transistors 
5 which is in same position in series as the fir 5t group of NMOS transistors. 

21. A power source circuit compming: 

a first PMOS transistor group having at least two or more PMOS transistors connected in 
series; and 

a second NMOS transistor group havingW least two or PMOS transistors connected in series; 

10 wherein the source of the last PMOS transistor of the first PMOS transistor group and the 
second PMOS transistor group are each connected to a ground voltage, where the source of 
last PMOS transistor of a group of PMOS transistors is defined as the source terminal 
closest to a power source, 

the drain of the last PMOS transistor of the first PMOS transistor group and the second 
15 PMOS transistor group are each mutually connected, where the last drain terminal of a 
group of PMOS transistors is defined as the drain terminal furthest from a power source, 
and 

difference voltages between gate-source voltages and drain-source voltage of the each first 
group of PMOS transistor are applied to the gate source of the second PMOS transistors 
20 which is in same position in series as the first group of PMOS transistors. 
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